Since the genus Bacillus was first described (Cohn, 1872) , the number of Bacillus species has fluctuated widely. In particular, 16S rRNA gene sequence analysis by Ash et al. (1991) revealed five phylogenetically distinct clusters of species and three ungrouped species from 51 Bacillus species studied. Many Bacillus species that belonged to these phylogenetic groups have been reclassified as members of novel genera or have been transferred to other genera (Wisotzkey et al., 1992; Shida et al., 1997; Wainø et al., 1999; Nazina et al., 2001; Yoon et al., 2001a; Jeon et al., 2005; Hatayama et al., 2006) . Despite the reduction in the number of species in the genus Bacillus, the genus is considered as one of the largest genera and additional Bacillus species from diverse habitats have been described recently (Heyrman et al., 2005a; Shivaji et al., 2006; Ko et al., 2006) . In this study, we describe a novel Grampositive, endospore-forming species of the genus Bacillus that was isolated from agricultural soil used for potato cultivation in Jeju, Korea.
Strain BT080
T was isolated with the serial dilution plating method, using nutrient agar (NA; Difco) at 30 u C for 3 days. Subcultivation was performed on NA at 32 u C for 2-3 days. Physiological characteristics of strain BT080 T were examined by growing the isolate on NA medium at different temperatures and pH values. NA media with different pH values were prepared as described previously (Gomori, 1955) . Gram staining was performed using a bioMérieux Gram-stain kit according to the manufacturer's instructions. Cell morphology and motility were studied using phase-contrast microscopy and transmission electron microscopy (JEM-1010; JEOL) as described by Jeon et al. (2005) . Requirement for and tolerance of NaCl were determined in nutrient broth (Difco) supplemented with NaCl. Oxidase activity was tested using the oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine (Merck) and catalase activity was evaluated by determining the production of oxygen bubbles in a 3 % (v/v) aqueous hydrogen peroxide solution. Endospores were stained using the Schaeffer-Fulton method (Smibert & Krieg, 1981) . Hydrolysis of casein, gelatin, starch, Tween 80, L-tyrosine and urea were investigated on NA using methods described previously (Lanyi, 1987; Smibert & Krieg, 1994) . Nitrate reduction was determined according to the method of Lanyi (1987) . Acid production from carbohydrates was tested as described by Leifson (1963) and additional enzyme activities were determined using the API ZYM system at 32 u C, as recommended by the manufacturer (bioMérieux).
(see Supplementary Fig. S1 , available with the online version of this paper). Strain BT080 T grew in nutrient broth supplemented with 0-6 % (w/v) NaCl; optimum growth occurred in nutrient broth supplemented with 0-3 % (w/v) NaCl. Cells produced single, oval, terminal endospores in swollen sporangia. Anaerobic growth was not observed after 7 days at 32 u C on NA under anaerobic conditions. Other phenotypic features of strain BT080
T are presented in the description of the novel species.
An analysis of fatty acid methyl esters was performed according to the instructions of the Microbial Identification System (MIDI; Microbial ID) after incubation for 2 days on NA. Isoprenoid quinones and polar lipids were analysed as described by Komagata & Suzuki (1987) . The DNA G+C content of strain BT080
T was determined using HPLC apparatus fitted with a reversedphase column (GROM-SIL 100 ODS-2FE; GROM) using the method of Tamaoka & Komagata (1984) . The fatty acid profile of the strain was characterized by the presence of saturated fatty acids such as anteiso-C 15 : 0 (46.77 %), iso-C 14 : 0 (21.31 %), iso-C 16 : 0 (10.95 %) and iso-C 15 : 0 (8.05 %) as the major fatty acids, which corresponds with the profiles of related type strains within the genus Bacillus (Table 1) . The major respiratory lipoquinone of strain BT080
T was MK-7. The polar lipids of strain BT080 T were phosphatidylglycerol, diphosphatidylglycerol, phosphatidylethanolamine and two unknown amino-group-containing glycophospholipids (see Supplementary Fig. S2 in IJSEM Online). The G+C content of the genomic DNA of strain BT080 T was 43.3 mol%. The fatty acid profile, the major lipoquinone, the major polar lipids and the DNA G+C content of strain BT080
T are all in accordance with those of other members of the genus Bacillus (Priest et al., 1988; Nielsen et al., 1995; Heyrman et al., 2004 Heyrman et al., , 2005b . Typical phenotypic features of strain BT080
T are summarized and compared with those of the type strains of closely related taxa in Table 2 . Some of them are in accordance with the characteristics of members of the genus Bacillus, whereas others allow the differentiation of strain BT080
T from closely related Bacillus species.
The sequencing of the 16S rRNA gene was carried out as described previously (Lane, 1991) . The resultant 16S rRNA gene sequence of strain BT080
T was compared with available 16S rRNA gene sequences from GenBank, using the BLAST program (http://www.ncbi.nlm.nih.gov/BLAST/), to determine an approximate phylogenetic affiliation. Gene sequences were aligned with those of closely related species using CLUSTAL W software (Thompson et al., 1994) . Phylogenetic trees were constructed using three different methods, the neighbour-joining, maximum-likelihood and maximum-parsimony algorithms; these methods are available in PHYLIP software, version 3.6 (Felsenstein, 2002) . Using the FASTA3 program (of the European Bioinformatics Institute), 16S rRNA gene sequence comparisons were made between the novel strain and members of the genus Bacillus in order to obtain similarity calculations. A bootstrap analysis was performed according to the algorithm of the Kimura two-parameter model (Kimura, 1980) of the neighbour-joining method in the PHYLIP package. An almost-complete 16S rRNA gene sequence (1529 nt) was obtained for strain BT080
T and used for initial BLAST searches in GenBank and in the phylogenetic analysis. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain BT080
T formed a distinct phyletic lineage with Bacillus foraminis CV53 T and Bacillus jeotgali YKJ-10 T within the genus Bacillus (Fig. 1) . The topologies of phylogenetic trees constructed using the maximum-likelihood and maximum-parsimony algorithms also supported the notion that the novel isolate belongs to the genus Bacillus and that it can be differentiated from the known species of that genus (data not shown). Sequence similarities with respect to other members of the genus Bacillus used in the phylogenetic analysis were below 96.38 %, the 16S rRNA gene sequence similarity threshold generally used to defined a novel species (Christensen et al., 2001; Rosselló -Mora & Amann, 2001) . Therefore, the physiological, biochemical and phylogenetic properties of strain BT080
T support its description as a novel species within the genus Bacillus, for which the name Bacillus kribbensis sp. nov. is proposed. 
*Summed features represent groups of two or three fatty acids that could not be separated by GLC with the MIDI system. Summed feature 3 contains C 16 : 1 v7c and/or C 16 : 1 v6c; summed feature 4 contains iso-C 17 : 1 I and/or anteiso-C 17 : 1 B.
Description of Bacillus kribbensis sp. nov. D-xylose, a-D-lactose, maltose, trehalose, D-melibiose and cellobiose, but not from L-arabinose, adonitol, glycerol, sucrose or D-mannose. Polar lipids are phosphatidylglycerol, diphosphatidylglycerol, phosphatidylethanolamine and two unknown amino-group-containing glycophospholipids. The major isoprenoid quinone is MK-7. The major cellular fatty acids are anteiso-C 15 : 0 , iso-C 14 : 0 , iso-C 16 : 0 and iso-C 15 : 0 . The DNA G+C content is 43.3 mol% (HPLC).
The type strain, strain BT080 T (5KCTC 13934 T 5DSM 17871 T ), was isolated from an agricultural field used for potato cultivation in Jeju, Korea.
